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Sir: 

I, Thea A. Wilkins, do hereby state and declare that all statements made herein of 
my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the hke so made are punishable by fine or imprisormient, or 
both, under §1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 

I am currently Professor in the Department of Agronomy & Range Science at the 
University of Califomia, in Davis, Califomia. I have worked in the field of plant biology 
and genetics for 22 years. I have a Ph.D. degree in Cell and Molecular Biology from 
Michigan State University; an M.S. degree in Plant Genetics from the University of 
Georgia; and a Summa Cum Laude B.S. degree in Plant Biology from Georgia Southern 
University. A copy of my Curriculum Vitae is attached as Exhibit 1. 

I have read the Office Action mailed October 3, 2002 and the references cited 
therein. Although the Examiner acknowledges that the exemplified GhMYBl gene (SEQ 
ID N0:1) can be used to modulate transcription, he questions whether other sequences 
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within the scope of the claims can also function in this way. As shown by the evidence 
attached hereto (see Exhibit 2) and discussed below in detail (see Part I, vide infra), my 
lab has isolated the MYBl gene from Gossypium arboreum. As explained below, there 
are structural similarities between MYB polypeptides from Gossypium hirsutum and 
Gossypium arboreum. We have also successfixlly modulated transcription in a cotton 
plant using a nucleotide sequence of the invention (see Part 11, vide infra), 

L Identification of Orthologous Gene Sequences for GhMYB 1 
Based on the GhMYB 1 sequence disclosed in the present application, an ortholog 
was identified from Gossypium arboreum, i.e., GaMYBl. We identified an EST 
(GaMYBl EST) through a bioinformatics approach by searching an EST database (Ga 
Cotton Fiber dbEST) with the GhMYB 1 gene sequence. The Ga {Gossypium arboreum) 
Cotton Fiber dbEST was a gene discovery project funded by my NSF Cotton Genome 
Project. Since the EST is only a partial sequence (about 497 nucleotides in length), we 
isolated the cDNA clone from the bacterial stock and sequenced the clone in its entirety 
from both ends of the sequence, /.e., from both the 5' and 3' termini. Sequencing the 
GaMYBl gene was performed solely by my laboratory and was not part of the NSF 
Cotton Genome Project. The isolated cDNA clone was found to span 793 nucleotides in 
length. The GaMYB 1 EST cDNA clone is identified by Accession No. Ga_Eb0006B 1 3 
and forms ContigNo. COM_001_20208. 

A translation and sequence alignment of GaMYBl and GhMYB 1 shows a 98% 
amino acid match in the highly conserved DNA-Binding Domain (DBD) of the two 
polypeptides (see Exhibit 2). On page 25, lines 1-4 of the specification we indicate that 
the critical region spanning the DBD is conserved among all six cotton GhMYBs, with 
amino acid identities ranging from a low of 54.8% (GhMYB5 vs. GhMYB6) to a high of 
84.6% (Gb^4YBl vs. GbJV[YB6). In m.y opinion, the high sequence identity between Ga 
and Gh, and the fact that MYBl is encoded by a single gene in the cotton genome, is 
evidence that establishes that GaMYBl and GhMYB 1 are orthologous genes. The G. 
arboreum clone (GaMYBl) is the second MYBl gene that was isolated after the G, 
hirsutum clone (GhMYB 1). The nucleotide and amino acid sequences for GaMYBl as 
well as the sequence alignment with GhMYB 1 are attached hereto as Exhibit 2. 
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IL Phenotvpic Changes in Cotton Plant as Evidence for Modulation of 
Transcription by MYB Proteins 

The following evidence shows that cotton fiber properties are altered and 
improved in transgenic cotton plants expressing the GhMYBl gene. 

A fiber analysis was performed on fiber that was hand-ginned (te., separating the 
cotton fiber firom the seed) fi"om untransformed vector controls as well as (fertile) 
transgenic lines to identify any general trends that suggest that fiber growth and 
development had been altered in response to changes in GhMYBl gene expression (e.g., 
substantial changes in agronomic properties such as yield and quality). Fiber data were 
collected fi^om a subset of kanamycin-resistant transgenic cotton plants that were 
confirmed to contain the transgene 35S::GhMYBl. The transgenic plants were prepared 
according to standard techniques 

The fiber data were collected three times fi*om the same sample and reported as 
the mean. Table 1 below depicts the summary of fiber data fi-om the first generation 
hemizygous plants (TO) of 35S::GhMYBl transgenic cotton plants. The micronaire value 
is a measurement of cotton fiber quality that is a reflection of both fineness and maturity 
(low values indicate fine and/or immature fiber; high values indicate coarse and/or 
mature fibers). Generally, good micronaire ranges firom about 3.5 to about 3.6. These 
values were determined according to standard techniques by measuring the resistance 
offered by a plug of cotton to airflow that is influenced by a combination of fineness and 
maturity. Fineness is the outside diameter of the fiber that is measured in mTex (Millitex 
or mg/km). These values were determined by standard techniques in the art. Maturity is 
the degree of wall thickening of the fiber. Short fiber count (w) % refers to the 
percentage of short fiber weight; short fiber count (n) % refers to the percentage of short 
fiber yield. Immature fiber count refers to the number of immature fibers, i.e., fibers in 
which the thickening of the fiber wall is appreciably less than normal. 

Statistical analysis of the data indicated that there is a trend among some 
transgenic lines for increased fiber weight per seed (e.g., 2SAD13, 2SAD15; see Table 1 
below, Short Fiber Count (w) %). In addition, fiber yield per seed increased in each of 
the same kanamycin-resistant lines relative to regenerated control plants (see Table 1 
below; Short Fiber Count (n) %). This trend is consistent with the functional role for 
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GhMYBl as a repressor of cell wall hydroxycinnamic acid biosynthesis. In addition, 
some 35S::GhMYBl transgenic plants showed shifts in fiber fineness and micronaire 
(e,g., 2SAD20, 3SAD2, 5SAD2, 5SAD7 and 5SAD8; see Table 1 below). In fact, my lab 
has shown that seven out of seven analyzed transgenic 35S::GhMYBl plants show 
altered fiber yield and/or fiber quality (see Table 1 below), indicating that GhMYBl 
plays a regulatory role in determining agronomic properties. The underlying mechanism 
for this role is likely due, in part, to GhMYBl -mediated regulation of secondary 
metabolism during cotton fiber development. 



Table 1: Summary of Relevant Fiber Data from TO 35S: :GhMYBl Transgenic 
Cotton Plants (TO) 



Transgenic 


Micronaire 


Sliort Fiber 


Short Fiber 


Fineness 


Immature 


Line 




Count (w) % 


Count (n) % 


(mTex) 


Fiber Count 


2SAD13 


i 2.8 


t 8.2 


t 26.9 


4166 


tlO.9 


2SAD15 


i 2.6 


t 6.0 


t 21.0 


il64 


t 9.3 


2SAD20 


t 4.6 


i 3.9 


t 18.2 


4166 


t 7.5 


3SAD2 


t 4.8 


^ 4.1 


t 17.5 


-»181 


t 8.0 


5SAD2 


t 5.5 


i 1.8 


1 7.8 


t210 


4 5.0 


5SAD7 


t 5.0 


-> 4.1 


^16.2 


^181 


t 7.8 


5SAD8 


t 4.3 


4 2.5 . 


4 10.1 


t207 


4 4.6 


Control 


3.2 


4.2 


16.2 


180 


7.2 



The observed trends show^n in Table 1 are expected to be stronger in the next 
generation of transgenic plants (Tl), particularly homozygous Tl plants. The arrows in 
the table indicate the general direction of trait relative to control plants and bold data 
depicts major shifts compared to control plants. As indicated above, the data represents 
the means of three replicated measures collected fi*om the same sample. Generally, the 
trends shov^ similar patterns. As seen in the table, if one trait goes up, then related traits 
go up or down as expected and relative to one another in most cases. For example, in 
2SAD13, a decrease in micronaire to 2.8 corresponds to an increase in inmiature fibers, 
which is to be expected, since very low micronaire indicates immature fibers. 
Conversely, if micronaire goes up in transgenic lines relative to control plants, the other 
properties sh ow the reverse trend. This is further exemplified by 5SAD8 with a 
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micronaire of 4.3 that coiresponds to a decrease in Immature fibers end an increase in 
fineness. The two trends observed here suggest that there is sense ovetexpression in 
some transgenic plants, and sense co-supptesdon in others. 

As indicated above, these fiber data were collected fhmi early genenrtion plants 
that are hemizygous and still segregating. In other expcrimenus, we have shown that 
trends observed in early generations become well established, and more dramatic once 
there are genetically stable, homozygous lines. 

ni. _ C;:onclusion 

Jn conclusion, these findings clarify and further underscoi^ the novel features and 
function of the cotton MYB proteins as described in the specification. The features that 
identify a cotton fiber MYB protein, including a cotton fiber MYB gene with 80% 
homology 10 SEQ ID NO: I have been identified. The fimction of a MYB polypeptide, 
namely the modulation of transcription in a plant, particularly a cotton plant, has been 
further established through the evidence provided. 




Thea A. Wiikins 
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